Selection of Inbred Lines and their Correspondent Hybrids under Ultra-spaced and Highly Dense at Normal and Water-stress Conditions  by Dordas, Christos et al.
 Procedia Environmental Sciences  29 ( 2015 )  104 – 105 
1878-0296 © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of the Agriculture and Climate Change - Adapting Crops to Increased 
Uncertainty (AGRI 2015)
doi: 10.1016/j.proenv.2015.07.183 
Available online at www.sciencedirect.com
ScienceDirect
Agriculture and Climate Change - Adapting Crops to Increased Uncertainty (AGRI 2015) 
Selection of inbred lines and their correspondent hybrids under 
ultra-spaced and highly dense at normal and water-stress 
conditions 
Christos Dordasa*, Fotis Gekasa, Chrysanthi Pankoua, Elissavet Ninoua, Ioannis 
Mylonasa, Konstantinos Tsantarmasb, Evangelia Sinapidoub, Anastasios Lithourgidisc, 
Iosif Sistanisd, Jovanka-Katarzyna Petrevskad, Ioannis Papadopoulosd, Paulos 
Zouliamise, Anastasia Kargiotidoub, Fokion Papathanasioud, Ioannis Tokatlidisb 
aLaboratory of Agronomy, Faculty of Agriculture, Forestry and Natural Environment, Aristotle University of Thessaloniki, 54124 Greece 
bDemocritus University of Thrace, Dept. of Agricultural Development, Pantazidou 193, 682 00, Orestiada, Greece 
cDept. of Agronomy, Farm of Aristotle University of Thessaloniki, 570 01 Thermi, Greece 
dTechnological and Education Institute of Western Macedonia, Dept. of Agricultural Technology, Terma Kontopoulou, 53100 Florina, Greece 
eAmerican Genetics, Philellinon 17, 57013 Thessaloniki, Greece 
Abstract 
Water stress is one of the most important environmental stresses around the world for many crop species and 
especially for maize. In addition, climate changes and increasing population pose serious challenges to crop 
improvement for increasing crop yield. Tolerance to drought is a complex quantitative trait controlled by several 
small effect genes or QTLs and is often confounded by differences in plants phenology. The present study aimed to 
investigate the tolerance of inbred lines and their correspondent hybrids using agronomic and physiological 
characteristics. Therefore, we used thirty one maize inbred lines under ultra-spaced and highly dense conditions and 
under two different water regimes (normal and drought conditions) in three different areas in Greece during the 
2012 growing season. After the first year of experimentation the inbred lines were divided into three different 
groups tolerant, moderate sensitive and sensitive to water stress and specific hybrids from the combination of the 
different groups were evaluated under two water regimes and under ultra-spaced and highly dense stands and in 
three locations during the 2013 growing season. The inbred lines and the hybrids were evaluated using a number of 
physiological (gas exchange parameters, chlorophyll meter readings, chlorophyll fluorescence, water potential, 
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relative water content) and agronomic traits (grain yield, harvest index and yield components). The results showed 
that assimilation rate was reduced by the water stress at all locations and in inbred lines and also in hybrids. In 
addition, harvest index, instantaneous water use efficiency, and anthesis to silking interval were affected by the 
water stress in both the inbred lines and the hybrids. There was a clear sign that some physiological and agronomic 
characteristics can be used for the selection of stress-adaptive genotypes and may allow the development of new 
maize hybrids from specific crosses that can be grown under different conditions addressing the climate change 
scenarios. 
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